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WARNING

This material contains information affecting
ihe National Defense oi the United States
within the meaning of the espilonage laws,
Title 18, USC, Secs. 793 and 794, the trans-
iiission or revelation of which in any manner
10 an unauthorized person is prohibited by law.
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CONFIDENTIAL

SBELRCTED OBSERVATION PCINYS IN THE
SEMTPALATIHSK REGION

The purpose of this study is Lo select favorable cbservation points
in the vicinity of the Semipalatinsk nuclear testing rsnge. The tesi-
ing eres is located on the northerﬁ flank of the Central Kagzakh
Highlands, sn extensive sieppe and semldesert area of rolling hills
and acattered mowmtains. Growd zero, the po%nﬁ”on the earth's surface
directly below the nuclesr sexplosion, is ass&med-to be located at
50CN-T8%B. The presence of many elevated points in the égsting ares
and alsc in the higher mountains farther to the south andtégst provides
several observation bosaibilities wnrtﬁy of anslysis.

It is essumed that thae nuclear clovd phenomencn may rise es high
as 100,000 fest above ses level. If a direct line of sight were
required to ground zero itself, or even a polnt 2,000 feet sbove ground
aero, the potential observation polnts would be restricted to the
imwediate vicinity of the explosion. Ressonable precautions for the
safety of the observer would seem 1o requlre that he. be no clozer than
100 miles® to ground zero. This figure is baged on consideration of
the blast wave and thermal and radistion effects of the explosion,
together with the probable tight natuwre of the surrounding security
cordon. Allowance must also be made Por & change in the position of
ground zero, assuming tha’t not all of the explosions take place at

exmetly SOCN-TBCOE.

#A11 distances in statute miles, unless otherwise specifled.
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The curvature of the earth becomes & dominapt factor in considering
a direct line of sight betWeeﬁ the ohserver and the_phenomenon. As cen
be seen from the sketch and table in Figure 1, an observer would have
to be BOO feet above sea level to sight an object on the horizon 34.5
miles distant s would have 4o be at 3,193 feet elev. if thé distance to
the object is 69.0 miles, ete « When the di.étance apprecishly exceeds
100 miles, the elévation requirement created by the earth's curvabure
canuot be met by existing elevations cﬁ' mountain peaks surrounding the
test area. Moreover, the nature of thé intervening terrvain tends to
elevate further the direct line of sight. It becomes necessaxry,
therefore, to reverse the problem'and f.o céris;ider the-necesﬁawy altitude
that the phenomenon must attain %o be visible from existing high and
fevorably situated distent observation points. In this study, altitudes
of the phenomém gbove cea level up to 100,000 feet and distances up |
to 440 miles are considered.

. : 25X1C
Although pesk elevetions up to 13,000 feet are used in the

25X1C

computations,

Home of the summits may already be occupled by

Soviet observetion stations; in the case of others s ouly an accomplished
mountain climber mighi be eble to reach the summit. The nstural
conditions at selected cbservation points are summarized in Table 2.

IT. Deternination of Fevorable Observation Points

- . From prelimipary general considerations, it is evident that the
eaxrth's radius 1s very Jarge in comparison with the elevations above
sea level of the cloud phenomwenon, the observer, and the intervening

Climibing topographic festure. Figure 2 shows that a triangle can be

formed whose sides consist of two radii of the earth extended to the
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elevations of the cloud plhenomencn {or o‘b,jec‘b) and of the cobserver
(Ro+h, R4} and the line of sight between object and cbeerver. Some-
where on the line of sight will be the topographic feature which
determines the lowest possible line of visibility to the object. A
third radius of the earth is extended to the Top of this feature
(R,+p), forming the central angles ¢ end ¥ with the object and
cheerver. Application of the trigonometrié laws of sinee and cosines

Eele) thé trisnglas of the figure yields the sirmple Tormuis:

-
A

sin (Fr¥) o s & wm¥
Ko + P I?o"'?* o *~ A

The variables in this formula are §¥,.p. ¢ end h. The vaive of .
R at the latitude of grourd zero can be calculated from tables for any
desired ellipsoid of refersnce. The precise value of K, has little effect
upon the final results obtained. Values of ¢ and ¥ are calculated from
measurencnt made on a large-scale map gft@r the location and eleveticn
of the chstrueting topographic feature are determined; 4 is the
elevation sbove sen level of the cbserver's siatlon or peak as determined
from & large-scele msp. The only unimown in the equation thus becomes
/A, which then can be calculated from the formulae. Since P, % snd A
are very zmal). compared with K, , it is nacessaxy to use trigonemetric
tables to T places to ooviain dependable values for fz . |

Figure 3 shows that none of the thyize radii of the earth, when )
extended to include p, g and i, are necessarily perpenéicular to the
line of sight. The figure further shows that; when distances of
meversl hundred miles are involved between chserver and object, the
liniting topographic featﬁ?e must be as Par removed from the ohserver

as possible.
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An analysis wes made of 13 pobential observation points, all in
lower latitude thsn the test syes. These points are located on the
accompanying map. Some uncerbalnty srises in connection with the
selection of the inbtervening topographic feature that Llimits the vision
of the observer in the direction of the object. It then becomes necessary
to apply the foraouls more than once. Considerable uncertainty is also
involved in assigning en appropriate elevation figure In cases vhere
the terrain is rvelatively flat and is wndifferentiated on the map. The
results obtained for each of the ;3 points studied sre shown in Teble 1,
Blevation or altitude figures sre to be éonsidered somevhat spproximate,
since source maps¥* at scales of 1:1,000,000 and 13500,000 camnot show
elevations reliably.

From this analysis, it mey be concluded thet & reasonsble msximm
digtance for observation noints is 450 miles from ground zerc. Even iﬁ
this case the nuclear cloud would have “o be about 100,000 feet above
sen level. If the primery purpose of the operation cen be schleved by
observetion of clouds at elevations of 10,000 feet and higher, plauvsible
observation points would have to be located within 100 and k50 miles of
groud zero. After eliminating some of the selected sites foxr various
reasons, it would be well to re-examine the vemaining sites mwore criti-

cally in order to determiune the extent to which smmll changes in the

#Rlevation data based on relief showvm on the following waps:

1. Army Map Service; I.M.W. Series; 1:1,000,000; Sheets NI k3 (19%0),
NL Bh (19h3), M 43 (1950), W 4k (1956), MM 45 (1955).

2. NEKVD, SS8SR, Sibirskeays Keriograficheskaya Fabrika No. 5;
KazeXhskaya SSR (topographic series); 1:500,000; Sheets
M-13-B, M-k3-D, M-ih-A, 1936 (CIA GO00~30, 22965).

3. CGUCK, MVD SESR; Soyuz Sovetskikh Soteialisticheskikh Respublik,
{ohysical map); 1:5,000,000; Moscow, 1955 LGik GO00-22, 668G ).

(5
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observer's location or ground zero might affect the cbserver's cepa-

pility to make the desired observations. Also, if the position of
ground zero is elsewhere than at the assumed location at s0CK-T8°E,
a different obetruction would probebly be introduced and the line of
sight would be altered accordingly, thus making new computations

necessary.
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Figure 1

Relatior. Between Altitude and Distance
to the Visible Horizon
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Figure 2
Formula for Calculating "h"

seda

jevel ;aé-:ewgp

sm(f+ ¥} L sind 4 S ol
Ho + P Ko+ 4 o *+ A

h = elevation 'in foeet of object above sea level
P = elevatioﬁ in feet of obstruction sbove sea level

9 = glevation in feet of observer sbove éea. leovel

Rp = radius of earth to latitude of object
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Flgure 3

Line«of-8ight Observetion Close to
the Barth's Burface

.

l{;finﬂ“Of'Bisht Plane tangent to earth
—— at ground zero -2

Ground zero —

s~ Favorable eleva~
ted posgition of
ouserver

Sea level surface
of earth

vhere the .
earth's radius Highest obstruction
{extended) is 1imiting the obser-
perpendlicular ver's direct line-
to the line-of- of-sight to cbject

sight

Object, at elevation
"H" gbove sea level

e

Ra gdig of earth; gﬁprcx.
20,067,100 feet at 50 \7/

From the above figure it is evident that in order to
observe the object at the lowest possible elevation,
the point where the earth's radius is perpendicular

to the observer's line-of-sight should be as far
removed from the cbserver as possible. This conditicn
is fulfilled when the cbserver is on a relatively high
station overlooking & low plain 50 %o 100 miles in
extent.
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